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In this equation a quantity which is not changed by refrac tion appears,—an optical invariant. This quantity remain constant when refraction takes place at any number of coaxia spherical surfaces. For such a case let n be the index c refraction of the first medium, n' that of the last; then equa tion (7) holds. But since in general for every system, fron equation (10), page 23,
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there results from a combination with (7)
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i.e. In the formation of images by a system of coaxial refract ing spherical surfaces the ratio of the focal lengths of th system is equal to the ratio of the indices of refraction of th first and last media. If, for example, these two media ar air, as is the case with lenses, mirrors, and most optical instru ments, the two focal lengths are equal.
2. Reflection at a Spherical Surface.—Let the radius r b considered positive for a convex, negative for a concave mirror
FIG. 16.
By   the   law   of reflection  (Fig.   16) ^ PAC = <£ P'AC Hence from geometry
P'C.....(icrmer convention the angles of inclination u and ur of conjugate rays are taken positive in different ways. If they are taken positive in the same way the notation 'u will be used instead of u', i.e. ru = — u'. Hence the last equation may he written;vergent rays is
